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DEVICES

(67)  Embodiments of the present invention enable
setup synchronization of an end user medical device
such as a blood glucose meter. The invention includes
a controllerincluding a memory; a transceiver operatively
coupled to the controller; and a host computer interface
operative to couple the controller to a host computer,
wherein the memory is operative to store instructions ex-
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ecutable on the controller. The instructions are adapted
to cause the controller to scan for an advertising medical
device using the transceiver, establish acommunications
connection with a medical device advertising for synchro-
nization, and transmit synchronization data to a medical
device once a communication connection has been es-
tablished. Numerous other aspects are disclosed.
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Description
RELATED APPLICATIONS

[0001] The present application claims priority to U.S.
Provisional Patent Application Serial No. 61/926,215,
filed January 10, 2014 and entitled "SETUP SYNCHRO-
NIZATION APPARATUS AND METHODS FOR END
USER MEDICAL DEVICES", (Attorney Docket No.
BHC134020(BHDD/045/L)), which is hereby incorporat-
ed herein by reference in its entirety for all purposes.

FIELD

[0002] The presentinvention relates to medical devic-
es, and more specifically to apparatus, systems, and
methods for setup synchronization of medical devices.

BACKGROUND

[0003] Conventional end user medical devices such
as blood glucose meters (BGMs) are typically packaged
by manufacturers with an initial configuration that may
not always be optimal for the intended application or pa-
tient. Thus, frequently, a healthcare provider (HCP) must
adjust the configuration of the meter. Accordingly, sys-
tems, apparatus, and methods for facilitating setup of
such devices are needed.

SUMMARY

[0004] In some aspects, embodiments of the present
invention provide an apparatus for setup synchronization
of a medical device such as a blood glucose meter. The
apparatus includes a controller including a memory; a
transceiver operatively coupled to the controller; and a
host computerinterface operative to couple the controller
to a host computer, wherein the memory is operative to
store instructions executable on the controller, the in-
structions adapted to cause the controller to scan for an
advertising medical device using the transceiver, estab-
lish a communications connection with a medical device
advertising for synchronization, and transmit synchroni-
zation data to a medical device once a communication
connection has been established.

[0005] In other aspects, embodiments of the present
invention provide a system for setup synchronization of
a medical device such as a blood glucose meter. The
system includes an end user medical device including
an activation function for putting the medical device in an
advertising mode for requesting synchronization; and a
setup synchronization apparatus including a controller
including a memory; a transceiver operatively coupled to
the controller; and a host computer interface operative
to couple the controller to a host computer. The memory
is operative to store instructions executable on the con-
troller, the instructions adapted to cause the controller to
scan for an advertising medical device using the trans-
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ceiver.

[0006] In yet other aspects, embodiments of the
present invention provide a method for setup synchroni-
zation of amedical device such as a blood glucose meter.
The method includes scanning for an end user medical
device advertising for synchronization using a setup syn-
chronization apparatus; discovering an end user medical
device advertising for synchronization; establishing a
communication connection with a discovered end user
medical device; and synchronizing the connected end
user medical device.

[0007] Numerous other aspects are provided in ac-
cordance with these and other embodiments of the in-
vention. Other features and aspects of embodiments of
the present invention will become more fully apparent
from the following detailed description, the appended
claims, and the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS
[0008]

FIG. 1 illustrates a perspective view of an example
setup synchronization system according to some
embodiments of the present invention.

FIG. 2 illustrates a perspective view of an example
setup synchronization apparatus according to some
embodiments of the present invention.

FIG. 3 illustrates a schematic block drawing of a cir-
cuit for a setup synchronization apparatus according
to some embodiments of the present invention.
FIG. 4 illustrates a block diagram representation of
a system initiation process according to some em-
bodiments of the present invention.

FIG. 5 illustrates a block diagram representation of
a synchronization process according to some em-
bodiments of the present invention.

FIG. 6 is a flowchart depicting a method of synchro-
nizing a medical device according to some embod-
iments of the present invention.

DETAILED DESCRIPTION

[0009] End user medicaldevices such as, forexample,
blood glucose meters (BGMs) are typically provided to
patients by a healthcare provider (HCP). The HCP can
stock a number of devices as packaged by the manufac-
turerand provide the devices to patients as needed. Such
devices caninclude areal-time clock (RTC) that conven-
tionally is set by the manufacturer before the devices are
packaged. This ensures that the end user receives a de-
vice with an accurately set RTC so that medical data can
be correctly time indexed. Thus, the RTC is typically run-
ning while the device is in storage. Since the storage time
for such devices can be as long as fifteen months or
more, a significant amount of battery power consumption
can occur during this period. In addition, the HCP can be
located in a different time zone than the manufacturer
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and thus, correctly setting the RTC can be further com-
plicated.

[0010] Conventionally, manufacturers solve these
problems by using a more expensive battery with suffi-
cient power to last the maximum storage duration. Man-
ufacturers also set the RTC based upon the location to
which the devices are to be used. Both of these solutions
however, require additional manufacturing expense and
increase the cost of the medical devices to the end users.
Accordingly, improved methods and apparatus are need-
ed to perform setup synchronization of such devices. Fur-
ther, there are a variety of other configuration options
that HCPs can setup on end user medical devices (e.g.,
BGMs) such as the units used (e.g., mg/dL vs. mmol/L),
high/low limits, reminder alarms, efc.

[0011] Embodiments of the present invention provide
a setup synchronization apparatus that addresses all of
these issues. A setup synchronization apparatus accord-
ing to embodiments of the present invention can be
adapted to wirelessly and automatically set an RTC and
other parameters of an end user medical device. Such a
setup synchronization apparatus can include a controller
(e.g., a programmable microcontroller); a memory for
storage of a host computer application; a transceiver
(e.g., a transmitter/receiver) that enables wireless com-
munication with the end user medical devices; and acom-
puter interface 1/0 port such as a universal serial bus
(USB) interface for communication with a host computer
and to allow uploading/installation of the host computer
application to the host computer.

[0012] Turning to FIG. 1, in some embodiments, the
system 100 of the presentinvention includes a setup syn-
chronization apparatus 102 that is adapted to be con-
nected to a host computer 104 operated by a HCP. The
setup synchronization apparatus 102 is also adapted to
wirelessly communicate 106 with an end user medical
device 108 (e.g., a BGM) while the end user medical
device 108 is still contained within the packaging 110
from the manufacturer. In some embodiments, the pack-
aging 110 can include an access hole 112 that allows a
HCP to trigger an activation function (e.g., press an ac-
tivation button 114) on the end user medical device 108
while the device 108 is still contained within the packag-
ing 110.

[0013] In operation, the setup synchronization appa-
ratus 102 is initially connected to the host computer 104,
for example, via a USB port in the host computer 104. In
some embodiments, upon connection to the host com-
puter 104, an application executing on the setup synchro-
nization apparatus 102 checks to see ifthe host computer
104 has the host computer application installed. If not,
the host computer application can be automatically (or
with HCP authorization) installed on the host computer
104.

[0014] Once the installation of the host computer ap-
plication is complete, the host computer application will
run in the background of the host computer 104, waiting
for a setup synchronization apparatus 102 to request the

10

15

20

25

30

35

40

45

50

55

time and setup parameters. As long as the setup syn-
chronization apparatus 102 is connected to the host com-
puter 104, the setup synchronization apparatus 102 will
scan for end user medical devices 108 to synchronize.
The host application is operative to provide a user inter-
face to the HCP for configuring parameters of the medical
device. The host application can include any number of
graphical user interface (GUI) controls to allow the HCP
to select parameter values such as time zone, units of
measure, warning alarms, target zone levels, operating
modes, sampling rates, glucose measurement data, pa-
tient information, etc.

[0015] In some embodiments, the end user medical
device 108 can be shipped in a low power consumption
mode (e.g., in a "deep sleep" mode) or in an "off" state.
In either case, the RTC within the end user medical de-
vice 108 is not running. Pressing the activation button
114 through the packaging access hole 112 triggers an
activation function which switches end user medical de-
vice 108 to an active mode and/or powers up the device
108 to an "on" state. The end user medical device 108
initializes and begins "advertising" by broadcasting a
wireless signal that both uniquely identifies the device
108 and requests synchronization data from any setup
synchronization apparatus 102 within the broadcast
range. If a setup synchronization apparatus 102 coupled
to a host computer 104 is within range, the setup syn-
chronization apparatus 102 and the device 108 establish
a wireless connection 106.

[0016] Once the end user medical device 108 and the
setup synchronization apparatus 102 connect, the appa-
ratus 102 receives the correcttime and setup parameters
from the host application running on the host computer
104 via the wireless connection 106 between the appa-
ratus 102 and the device 108. The host computer 104
thereby synchronizes with the end user medical device
108. In some embodiments, once synchronization has
completed, a message or other indicia can be displayed
on the host computer 104 and/or on a display of the end
user medical device 108. In some embodiments, indica-
tor lights or other indicia can be included on the setup
synchronization apparatus 102 and/or the end user med-
ical device 108 to indicate the wireless connection status
and/or the synchronization status. Upon completion of
synchronization, the end user medical device 108 can
automatically disconnect from the setup synchronization
apparatus 102 and return to a lower power consumption
state but with the RTC now running (e.g., a "shallow
sleep" mode). The setup synchronization apparatus 102
can return to a scanning state so that a next end user
medical device 108 can be synchronized.

[0017] Turning now to FIGs. 2 and 3, details of the set-
up synchronization apparatus 102 are illustrated and de-
scribed. FIG. 2 depicts a magnified perspective view of
an example embodiment of a setup synchronization ap-
paratus 102. The example embodimentincludes a hous-
ing 202 that encloses and protects a circuit (not visible
in FIG. 2 but see FIG. 3). The example setup synchroni-
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zation apparatus 102 depicted in FIG. 2 also includes
configuration switches 204 (e.g., dual in-line package
(DIP) switches) for setting certain parameters of the ap-
paratus 102 and an indicator 206 (e.g., a tri-color LED
light) that can indicate the status of the setup synchroni-
zation apparatus 102.

[0018] For example, in some embodiments, the con-
figuration switches 204 can be used to set values for
parameters such as time zone, units of measurement,
reminder alarms enabled/disabled, efc. that will be
passed to end user medical device 108. In some embod-
iments, the indicator 206 can display different colors to
reflect, for example, that the setup synchronization ap-
paratus 102 is (1) scanning for an end user medical de-
vice 108 to synchronize, (2) wirelessly connected to an
end user medical device 108, or (3) completed synchro-
nizing an end user medical device 108. The example
setup synchronization apparatus 102 depicted in FIG. 2
also includes a connector 208 (e.g., a USB connector)
for coupling the setup synchronization apparatus 102 to
the host computer 104.

[0019] FIG. 3is ablockdiagramillustratingan example
embodiment of a circuit 102’ for the setup synchroniza-
tion apparatus 102. The circuit 102’ can include a con-
troller 302 (e.g., aprogramed microcontroller) operatively
coupled to memory 304 (e.g., non-volatile random ac-
cess memory (NVRAM)) adapted to store instructions for
execution by the controller 302 as well as ahost computer
application. The controller 302 can also be operatively
coupled to a transceiver 306 (e.g., a Bluetooth® trans-
ceiver, a near field communication (NFC) transceiver,
efc.) including an appropriate antennae 308 for wireless
communication with end user medical devices 108. Ad-
ditionally, the circuit 102’ can include a host computer
interface 208’ (e.g., a USB interface) operatively coupled
to the controller 302 to enable communication between
the setup synchronization apparatus 102 and the host
computer 104.

[0020] Turning now to FIG. 4, the details of an example
embodiment of initial communication between the setup
synchronization apparatus 102 and the host computer
104 are illustrated in a block diagram 400. The setup
synchronization apparatus 102 is initially connected to
the host computer 104 (402) and the setup synchroniza-
tion apparatus 102 checks the host computer 104 to de-
termine if the host computer application has been in-
stalled on the host computer 104 (404). The host com-
puter 104 receives the request and responds (406). If the
application has not been installed, the setup synchroni-
zation apparatus 102 uploads the application to the host
computer 104 (408) and the host computer installs the
application (410). Now that the application has been in-
stalled, the setup synchronization apparatus 102 begins
scanning for an end user medical device 108 to synchro-
nize (412) and the host computer 104 runs the application
as a background process (414).

[0021] FIG. 5 illustrates an example embodiment of
the details of a synchronization process over time. The
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example depicts the activities of the setup synchroniza-
tion apparatus 102, the HCP operating the host computer
104 (with a setup synchronization apparatus 102 and as-
sociated application installed), and the end user medical
device 108 relative to each other as three concurrent
interrelated horizontal process flows occurring over time
in block diagram 500. Initially, the setup synchronization
apparatus 102 is scanning for an end user medical device
108 to synchronize (502) and the end user medical device
108 is in a low power consumption (e.g., deep sleep)
mode with the RTC not running (504). Upon the HCP
pressing the activation button 114 on the end user med-
ical device 108 (506), the end user medical device 108
begins "advertising" (508) and the setup synchronization
apparatus 102 discovers the end user medical device
108 (510). Once a communication connection 106 is es-
tablished, the setup synchronization apparatus 102 syn-
chronizes with the end user medical device 108 (512)
and the end user medical device 108 synchronizes with
the setup synchronization apparatus 102 (514). Once the
synchronization is complete, the HCP receives a mes-
sage indicating the completion status (516). The setup
synchronization apparatus 102 returns to scanning for
another device 108 to synchronize (518) and the end
user medical device 108 switches to a low power con-
sumption (e.g., shallow sleep) mode but with the RTC
running (520).

[0022] Turning now to FIG. 6, an example method 600
of embodiments of the present invention is depicted in a
flowchart. Initially, the setup synchronization apparatus
102 is scanning for an end user medical device 108 to
synchronize (602) and the end user medical device 108
is in a low power consumption (e.g., deep sleep) mode
with the RTC not running (604). Upon the HCP pressing
the activation button 114 on the end user medical device
108 (606), the end user medical device 108 begins "ad-
vertising" (608) and the setup synchronization apparatus
102 discovers the end user medical device 108 (610).
Once a communication connection 106 is established
(612), the setup synchronization apparatus 102 synchro-
nizes with the end user medical device 108 (614). Once
the synchronization is complete, the HCP receives a
message indicating the completion status (616). The set-
up synchronization apparatus 102 returns to scanning
for another device 108 to synchronize (618) and the end
user medical device 108 switches to a low power con-
sumption (e.g., shallow sleep) mode but with the RTC
running (620).

[0023] The following numbered embodiments de-
scribe features in accordance with embodiments of the
disclosure.

Embodiment 1. An apparatus comprising: a control-
ler including a memory; a transceiver operatively
coupled to the controller; and a host computer inter-
face operative to couple the controller to a host com-
puter, wherein the memory is operative to store in-
structions executable on the controller, the instruc-
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tions adapted to cause the controller to: scan for an
advertising medical device using the transceiver, es-
tablish a communications connection with a medical
device advertising for synchronization, and transmit
synchronization data to a medical device once a
communication connection has been established.

Embodiment 2. The apparatus of embodiment 1
wherein the memory is further operative to store a
host application for installation and execution on a
host computer via the host computer interface.

Embodiment 3. The apparatus of embodiment 2
wherein the instructions are further adapted to cause
the controller to determine if the host application is
installed on the host computer.

Embodiment 4. The apparatus of embodiment 1
wherein the instructions are further adapted to cause
the controller to synchronize a real-time clock run-
ning in the medical device receiving the synchroni-
zation data.

Embodiment 5. The apparatus of embodiment 4
wherein the instructions are further adapted to cause
the controller to transmit configuration parameter
values to the medical device and to configure the
medical device based on the configuration parame-
ter values.

Embodiment 6. The apparatus of embodiment 4
wherein the instructions are further adapted to cause
the controller to cause a connected host computer
to display a synchronization complete indication
once the medical device has been synchronized.

Embodiment 7. The apparatus of embodiment 4
wherein the instructions are further adapted to cause
the controller to return to a scanning mode once the
medical device has been synchronized.

Embodiment 8. A system comprising an end user
medical device including an activation function for
putting the medical device in an advertising mode
for requesting synchronization; and a setup synchro-
nization apparatus including a controller including a
memory; a transceiver operatively coupled to the
controller; and a host computer interface operative
to couple the controller to a host computer, wherein
the memory is operative to store instructions execut-
able on the controller, the instructions adapted to
cause the controller to scan for an advertising med-
ical device using the transceiver.

Embodiment 9. The system of embodiment 8 further
comprising a host computer executing a host appli-
cation adapted to allow a health care provider to con-
figure the end user medical device.
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Embodiment 10. The system of embodiment 8
wherein the instructions are further adapted to cause
the controller to establish acommunications connec-
tion with the medical device once the medical device
is advertising for synchronization, and to transmit
synchronization data to the medical device once a
communication connection has been established.

Embodiment 11. The system of embodiment 10
wherein the memory is further operative to store a
host application for installation and execution on a
host computer via the host computer interface.

Embodiment 12. The system of embodiment 11
wherein the instructions are further adapted to cause
the controller to determine if the host application is
installed on the host computer.

Embodiment 13. The system of embodiment 10
wherein the instructions are further adapted to cause
the controller to synchronize a real-time clock run-
ning in the medical device receiving the synchroni-
zation data.

Embodiment 14. The system of embodiment 13
wherein the instructions are further adapted to cause
the controller to transmit configuration parameter
values to the medical device and to configure the
medical device based on the configuration parame-
ter values.

Embodiment 15. The system of embodiment 13
wherein the instructions are further adapted to cause
the controller to cause a connected host computer
to display a synchronization complete indication
once the medical device has been synchronized.

Embodiment 16. The system of embodiment 13
wherein the instructions are further adapted to cause
the controller to return to a scanning mode once the
medical device has been synchronized.

Embodiment 17. A method comprising: scanning for
an end user medical device advertising for synchro-
nization using a setup synchronization apparatus;
discovering an end user medical device advertising
for synchronization; establishing a communication
connection with a discovered end user medical de-
vice; and synchronizing the connected end user
medical device.

Embodiment 18. The method of embodiment 17 fur-
ther comprising displaying an indication that the end
user medical device has been synchronized.

Embodiment 19. The method of embodiment 17 fur-
ther comprising returning to scanning for anotherend
user medical device advertising for synchronization.
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Embodiment 20. The method of embodiment 17 fur-
ther comprising determining if a host computer con-
nected to the setup synchronization apparatus has
a host application installed.

Embodiment 21. The method of embodiment 17
wherein synchronizing the connected end user med-
ical device includes configuring the connected end
user medical device with configuration parameter
values.

[0024] The foregoing description discloses only exam-
ple embodiments of the invention. Modifications of the
above-disclosed apparatus, systems and methods which
fall within the scope of the invention will be readily ap-
parent to those of ordinary skill in the art. Accordingly,
while the present invention has been disclosed in con-
nection with example embodiments, it should be under-
stood that other embodiments may fall within the scope
of the invention, as defined by the following claims.

Claims
1.  An end user medical device comprising:

a manually-operated actuator to cause the con-
troller to perform an activation function;
areal-time clock, the real-time clock not running
prior to the end user medical device being in an
advertising mode for requesting synchroniza-
tion;

awireless transceiver for transmitting a synchro-
nization request and for receiving synchroniza-
tion data;

a battery to power the controller, wireless trans-
ceiver, and real-time clock once running; and
a controller and a memory operative to store in-
structions executable on the controller, the con-
troller and memory operative to:

perform the activation function to put the
end user medical device in the advertising
mode for requesting synchronization,
establish a communications connection
with a setup synchronization apparatus, re-
ceive synchronization data from the setup
synchronization apparatus once a commu-
nication connection has been established,
synchronize the end user medical device in
accordance with received synchronization
data including setting the real-time clock to
the correct time, and determine and store
medical data of a user.

2. The end user medical device of claim 1 further com-
prising packaging sized to contain the end user med-
ical device therein.
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3.

10.

1.

The end user medical device of claim 2 wherein the
packaging has an access hole aligned with the man-
ually-operated actuator to provide access to the
manually-operated actuator.

The end user medical device of claim 1 wherein the
manually-operated actuator is an activation button
thatcan be pressed to cause the controllerto perform
the activation function.

The end user medical device of claim 1 wherein the
synchronization data further comprises at least one
of time zone, units of measure, operating modes,
sampling rates, patient information, and medical da-
ta target zones.

The end user medical device of claim 1 further com-
prising a display configured to display a message or
other indicia indicating that synchronization has
completed.

The end user medical device of claim 1 wherein the
controller is further operative to disconnect from the
setup synchronization apparatus upon completion
of synchronization.

The end user medical device of claim 1 wherein, up-
on completion of synchronization, the end user med-
ical device switches to a low power consumption
mode with the real-time clock running.

The end user medical device of claim 1 wherein the
end user medical device comprises a blood glucose
meter.

A method of synchronizing an end user medical de-
vice, the method comprising:

performing an activation function in the end user
medical device to put the end user medical de-
vice in an advertising mode for requesting syn-
chronization;

advertising for synchronization via the end user
medical device in the advertising mode, the end
user medical device having a real-time clock,
the real-time clock not running prior to the ad-
vertising for synchronization;

establishing a communication connection be-
tween the end user medical device and synchro-
nization apparatus; and

synchronizing the end user medical device in
accordance with synchronization data received
from the synchronization apparatus, the syn-
chronizing comprising setting the real-time clock
to the correct time.

The method of claim 10 further comprising displaying
an indication at the end user medical device that the
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13.
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15.
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end user medical device has been synchronized.

The method of claim 10 wherein the synchronizing
further comprises configuring the end user medical
device with atleast one of a time zone, units of meas-
ure, operating modes, sampling rates, patient infor-
mation, and medical data target zones.

The method of claim 10 wherein the performing, the
advertising, the establishing, and the synchronizing
are performed while the end user medical device is
contained within packaging from the manufacturer.

The method of claim 10 further comprising shipping
from the manufacturer the end user medical device
in a low power consumption mode with the real-time
clock not running.

The method of claim 10 further comprising switching
the end user medical device to a low power con-
sumption mode with the real-time clock running upon
completion of synchronization.
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The Setup Synchronization Apparatus
Scans for an End User Medical Device

The End User Medical Device is in a
Low Power Consumption (e.g., Deep
Sleep) Mode with the RTC Not Running

HCP Presses the Activation Button
on the End User Medical Device

The End User Medical Device
Begins to "Advertise"

The Setup Synchronization Apparatus
Discovers the End User Medical Device

Establish a Communication Connection

Synchronize the Setup Synchronization

Apparatus with the End User Medical Device

Display Message to HCP
Indicating the Completion Status

Return Setup Synchronization Apparatus to

Scanning for Another Device to Synchronize

Switch End User Medical Device to a
Low Power Consumption ( e.g., Shallow
Sleep) Mode but with the RTC Running
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